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DETAILED ACTION 

1. This action is responsive to the application filed on January 9, 2002. 

2. The priority date considered for this application is January 9, 2002. 

3. Claims 1-32 have been examined. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 5, 20 and 29 are rejected under 35 U.S.C. 112, second paragraph, 
claim 5 recites "the same join instructions of said join instructions after said 
scheduling as before said scheduling" as being indefinite in that it fails to point out 
what is included or excluded by the claim language. Appropriate corrections are 
required. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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7. Claims 1,2, 9, 13, 16, 17, 24-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,526,572 by Rupert Brauch et al. (hereinafter 
"Brauch"), in view of U.S. Patent No. 6,651,164 by (Donald Charles Soltis Jr. et al. 
(hereinafter "Soltis"), further in view of U.S. Patent No. 5,867,711 by Krishna 



Subramanian (hereinafter "Subramanian"). 

CLAIM 

1. A method comprising: 

(a) building a trace comprising 
instructions; 

(b) building a trace block comprising 
said instructions; 

(c) scheduling said instructions within 
said trace block disregarding data 
dependencies from any trace basic 
blocks, wherein at least one of said 
instructions is moved during said 
scheduling; and 



(d) correcting errors due to said at 
least one of said instructions being 
moved. 



Brauch / Soltis / Subranmanian 

For claim 1 items (a) and (b), see Brauch, 
column 5, lines 38-41, "This set of 
instructions may be a basic block, 
superblock, trace, procedure, or some 
other set of instructions, depending on 
the design of the optimizer." For item 

(c) , see Brauch, column 2, lines 21-25, 
"An operation may be beneficial if the 
target of the instruction is located later 
in the instruction window than the 
instruction itself, and the optimizing 
operation permits the mechanism to 
move the instruction to an earlier 
point in the instruction stream 
(scheduling said instructions)". For item 

(d) , correcting errors actually means "to 
recognize the data dependencies from 
the off track blocks" (see paragraph 62 
last sentence of the current 
application). Brauch teaches all aspects 
of claim 1, but he does not mention 
'disregarding data dependencies 1 
specifically, however, Soltis teaches it 
in an analogous prior art. In Soltis, 
column 1, lines 37-46, "A 'read-after- 
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2. The method of Claim 1 wherein said 
trace comprises basic blocks comprising 
said instructions. 



write data dependency 1 exists when one 
instruction to be executed by a 
processor utilizes, during execution, 
data retrieved or produced from the 
execution of another instruction. If the 
one instruction executes before the 
other instruction executes (disregarding 
dependencies), then an error may occur, 
since the one instruction may utilize 
incorrect data during execution. As a 
result, to prevent errors, steps should 
be taken to ensure that the instruction 
utilizing data retrieved or produced 
from the execution of another 
instruction does not execute until the 
necessary data from execution of the 
other instruction is available. 
(correcting errors)". Further more, 
Subramanian also teaches it in an 
analogous prior art. In Subramanian FIG. 
3, it does scheduling first (disregarding 
dependency), and in FIG 4. it then does 
the dependency analysis. 
It would have been obvious to a person 
of ordinary skill in the art at the time of 
the invention was made to supplement 
Baruch's disclosure of the scheduling 
and data dependencies analysis by 
reversing the order taught by Soltis and 
Subramanian, for the purpose of 
improving the execution speed 
(Subramanian column 2, lines 47-48). 

For the feature of claim 1 see claim 1 
rejection. See claim 1 (a) rejection, the 
trace, the basic blocks comprising 
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9. A method comprising: 

(a) building a trace comprising a first 
basic block and a second basic block, 
said first basic block comprising a first 
instruction, said second basic block 
comprising a second instruction; 

(b) building a trace block comprising 
said first instruction and said second 
instruction; 

(c) scheduling said first instruction and 
said second instruction within said trace 
block disregarding data dependencies 
from off trace basic blocks, wherein 
said second instruction is moved from 
said second basic block to said first 
basic block during said scheduling; and 

(d) correcting errors due to said 
second instruction being moved. 



instructions'. 

Same as claim 1 rejection, for items (a) 
and (b), in Brauch's disclosure, there can 
be multiple basic bocks, and multiple 
instructions; item (c) off trace block is 
also a basic block. 



13. The method of Claim 9 further 
comprising building a control flow graph 
comprising said trace, said control flow 
graph further comprising an off trace 
basic block having an edge coming into 
said second basic block 



For the feature of claim 9 see claim 9 
rejection. The edge works as an 
indicator for more basic blocks 
(instruction group) exist. See Soltis, 
FIG. 6, 112. 



16. A system comprising: 

(a) a processor; and 

(b) a memory having a method of 
scheduling instructions using a trace 
scheduler stored therein, wherein upon 
execution of said method, said method 
comprises: 

(i) building a trace comprising said 
instructions; 



Same as claim 1 rejection. 
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(ii) building a trace block comprising 
said instructions; 

(iii) scheduling said instructions 
within said trace block disregarding 
data dependencies from any off trace 
basic blocks, wherein at least one of 
said instructions is moved during said 
scheduling; and 

(iv) correcting errors due to said at 
least one of said instructions being 
moved. 

17. The system of Claim 16 wherein said 
trace comprises basic blocks comprising 
said instructions. 



For the feature of claim 16 see claim 16 
rejection. For rest of the features see 
claim 2 rejection. 



24. A computer system comprising: Same as claim 1 rejection. 

(a) means for building a trace 
comprising instructions; 

(b) means for building a trace block 
comprising said instructions; 

(c) means for scheduling said 
instructions within said trace block 
disregarding data dependencies from 
any off trace basic blocks, wherein at 
least one of said instructions is moved 
during said scheduling; and 

(d) means for correcting errors due to 
said at least one of said instructions 
being moved. 

25. A computer program product having Same as claim 1 rejection, 
a method of scheduling instructions 

using a trace scheduler stored therein, 
wherein upon execution of said method, 
said method comprises: 
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(a) building a trace comprising said 
instructions; 

(b) building a trace block comprising 
said instructions; 

(c) scheduling said instructions within 
said trace block disregarding data 
dependencies from any off trace basic 
blocks, wherein at least one of said 
instructions moved during said 
scheduling; and 

(d) correcting errors due to said at 
least one of said instructions being 
moved. 

26. The computer program product of 
Claim 25 wherein said trace comprises 
basic blocks comprising said 
instructions. 



For the feature of claim 25 see claim 25 
rejection. For rest of the features see 
claim 2 rejection. 



8. Claims 3-5, 18-20, and 27-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,526,572 by Rupert Brauch et al. (hereinafter 
"Brauch"), in view of U.S. Patent No. 6,651,164 by (Donald Charles Soltis Jr. et al. 
(hereinafter "Soltis"), further in view of U.S. Patent No. 5,867,711 by Krishna 
Subramanian (hereinafter "Subramanian"), and further in view of U.S. Patent No. 
6,449,713 by Joel Springer Emer et al. (hereinafter w Emer"). 
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CLAIM 

3. The method of Claim 2 wherein said 
building a trace block comprises: 

(a) adding join instructions associated 
with said basic blocks to said trace 
block; 

(b) appending said instructions into 
said trace block; and 

(c) mapping said instructions to said 
join instructions. 



Brauch/Soltis/Subranmanian/Emer 

For the feature of claim 2 see claim 2 
rejection. Brauch, Soltis, and 
Subramanian teach all aspects of claim 
2, but he does not mention 'adding join 
instructions' specifically, however, Emer 
teaches it in an analogous prior art. For 
item (a), see Emer, column 6, lines 65- 
66, "the compiler can append a blank 
instruction (e.g., a NO-OP instruction)". 
Here the blank instructions can be 
treated as 'labels' like the 'join 
instructions' (which is actually a NO-OP 
instruction). For items (b) and (c), see 
Emer, FIG. 5, a 'group of instructions' 
are moved {appending and mapping said 
instructions ). 

It would have been obvious to a person 
of ordinary skill in the art at the time 
of the invention was made to 
supplement Baruch's disclosure of the 
scheduling and data dependencies 
analysis by appending join instructions 
taught by Emer, for the purpose 
modifying instruction stream (Emer 
column 7, lines 2-3). 



4. The method of Claim 3 wherein said 
correcting errors comprises remapping 
said instructions to said join 
instructions after said scheduling. 



For the feature of claim 3 see claim 3 
rejection. In claim 1 rejection, combining 
Baruch, Subranmanian and Soltis, the 
error corrections (after scheduling) 
applied to the instruction group 
{remapping said instructions). 



5. The method of Claim 4 wherein said 
correcting errors further comprises 



For the feature of claim 4 see claim 4 
rejection. Error correcting would move 
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determining whether said instructions 
are mapped the same join instructions 
of said join instructions after said 
scheduling as before said scheduling. 

18. The system of Claim 17 wherein said 
building trace block comprises: 

(a) adding join instructions associated 
with said basic blocks to said trace 
block; 

(b) appending said instructions into 
said trace block; and 

(c) mapping said instructions to said 
join instructions. 

19. The system of Claim 18 wherein said 
correcting errors comprises remapping 
said instructions said join instructions 
after said scheduling. 

20. The system of Claim 19 wherein said 
correcting errors further comprises 
determining whether said instructions 
are mapped to the same join instructions 
of said join instructions after said 
scheduling as before said scheduling. 

27. The computer program product of 
Claim 26 wherein said building a trace 
block comprises: 

(a) adding join instructions associated 
with said basic blocks to said trace 
block; 

(b) appending said instructions into 
said trace block; and 

(c) mapping said instructions to said 



the instructions before the scheduling 
to appropriate locations after the 
scheduling. 



For the feature of claim 17 see claim 17 
rejection. For rest of the features see 
claim 3 rejection. 



For the feature of claim 18 see claim 18 
rejection. For rest of the features see 
claim 4 rejection. 



For the feature of claim 19 see claim 19 
rejection. For rest of the features see 
claim 5 rejection. 



For the feature of claim 26 see claim 26 
rejection. For rest of the features see 
claim 3 rejection. 
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join instructions. 

28. The computer program product of 
Claim 27 wherein said correcting errors 
comprises remapping said instructions to 
said join instructions after said 
scheduling. 

29. The computer program product of 
Claim 28 wherein said correcting errors 
further comprises determining whether 
said instructions are mapped to the 
same join instructions of said join 
instructions after said scheduling as 
before said scheduling. 



For the feature of claim 27 see claim 27 
rejection. For rest of the features see 
claim 4 rejection. 



For the feature of claim 28 see claim 28 
rejection. For rest of the features see 
claim 5 rejection. 



9. Claims 6, 10, 21 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,526,572 by Rupert Brauch et a), (hereinafter _ 
"Brauch"), in view of U.S. Patent No. 6,651,164 by (Donald Charles Soltis Jr. et al. 
(hereinafter "Soltis"), further in view of U.S. Patent No. 5,867,711 by Krishna 
Subramanian (hereinafter "Subramanian"), and further in view of U.S. Patent No. 
6,076,159 by Rod G. Fleck et al. (hereinafter "Fleck"). 



CLAIM 

6. The method of Claim 1 wherein said 
correcting errors comprises renaming 
registers of said instructions. 



Brauch/Soltis/Subranmanian/Fleck 

For the feature of claim 1 see claim 1 
rejection. Brauch, Soltis, and 
Subranmanian teach all aspects of claim 
6, but he does not mention 'register 
renaming 1 specifically, however, Fleck 
teaches it in an analogous prior art. In 
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Fleck, column 1, lines 43-45, "Their 
multiple pipeline design requires, for 
example a dependency analysis to assure 
whether instructions issued in parallel 
are dependent on each other. Also, so 
called register renaming might be 
necessary if two instructions read from 
to the same register." 
It would have been obvious to a person 
of ordinary skill in the art at the time of 
the invention was made to supplement 
Brauch, Soltis and Subramanian's 
disclosure of the scheduling and data 
dependencies analysis by register 
renaming taught by Fleck, for the 
purpose of parallel and multiple pipelined 
computer processor design (Fleck 
column 1, lines 24-25). 



10. The method of Claim 9 wherein said 
correcting errors comprises renaming a 
register of said second instruction. 

21. The system of Claim 16 wherein said 
correcting errors comprises renaming 
registers of said instructions. 

30. The computer program product of 
Claim 25 wherein said correcting errors 
comprises renaming registers of said 
instructions. 



For the feature of claim 9 see claim 9 
rejection. For rest of the features see 
claim 6 rejection. 

For the feature of claim 16 see claim 16 
rejection. For rest of the features see 
claim 6 rejection. 

For the feature of claim 25 see claim 25 
rejection. For rest of the features see 
claim 6 rejection. 



10. Claims 7, 11, 12, 22 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,526,572 by Rupert Brauch et al. (hereinafter 
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"Brauch"), in view of U.S. Patent No. 6,651,164 by (Donald Charles Soltis Jr. et al. 
(hereinafter "Soltis"), further in view of U.S. Patent No. 5,867,711 by Krishna 
Subramanian (hereinafter "Subramanian"), and further in view of U.S. Patent No. 
6,076,159 by Rod S. Fleck et al. (hereinafter "Fleck"), and further in view of U.S. 



Patent No. 5,828,886 by Masakazu Hayashi et al. (hereinafter "Hayashi") . 



CLAIM 

7. The method of Claim 6 further 
comprising moving values from registers 
having new names registers having old 
names. 



Brauch / Soltis / Subranmanian / 
Fleck / Hayashi 

For the feature of claim 6 see claim 6 
rejection. Brauch, Soltis, Subranmanian 
and Fleck teach all aspects of claim 7, 
but he does not mention 'moving values 
from registers' specifically, however, 
Hayashi teaches it in an analogous prior 
art. In Hayashi's abstract, "renames 
registers by replacing the register 
numbers used by the instructions with 
other register numbers according to the 
collected register information and the 
analysis of definition/referenced 
instruction dependency. The instructions 
are scheduled after the registers have 
been renamed." 

It would have been obvious to a person 
of ordinary skill in the art at the time of 
the invention was made to supplement 
Brauch, Soltis and Subramanian's 
disclosure of the scheduling and data 
dependencies analysis by register 
renaming taught by Fleck, for the 
purpose of parallel and multiple pipelined 
computer processor design (Fleck 
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11. The method of Claim 10 wherein said 
register renamed from an old name new 
name during said renaming. 

12. The method the Claim 11 wherein 
said correcting errors comprises 
inserting a move instruction into said 
second basic block to move a value in a 
register having said new name into a 
register having said old name. 

22. The system of Claim 21 further 
comprising moving values from registers 
having new names registers having old 
names. 

31. The computer program product of 
Claim 30 further comprising moving 
values from registers having new names 
to registers having old names. 



column 1, lines 24-25). 

For the feature of claim 10 see claim 10 
rejection. For rest of the features see 
claim 7 rejection. 

For the feature of claim 11 see claim 11 
rejection. For rest of the features see 
claim 7 rejection. 



For the feature of claim 21 see claim 21 
rejection. For rest of the features see 
claim 7 rejection. 

For the feature of claim 30 see claim 30 
rejection. For rest of the features see 
claim 7 rejection. 



11. Claims 8, 14, 15, 23 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,526,572 by Rupert Brauch et al. (hereinafter 
"Brauch"), in view of U.S. Patent No. 6,651,164 by (Donald Charles Soltis Jr. et al. 
(hereinafter "Soltis"), further in view of U.S. Patent No. 5,867,711 by Krishna 
Subramanian (hereinafter "Subramanian"), and further in view of U.S. 
2003/0079211. by Guei-Yuan Lueh (hereinafter "Lueh"). 
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CLAIM 

8. The method of Claim 1 wherein said 
correcting errors comprises adding 
compensation code. 



Brauch / Soltis / Subranmanian / Lueh 

For the feature of claim 1 see claim 1 
rejection. Brauch, Soltis, and 
Subranmanian teach all aspects of claim 
1, but he does not mention 'compensation 
code' specifically, however, Lueh 
teaches it in an analogous prior art. In 
Lueh, paragraph 26, "If no register 
initialization error occurred then at 406 
the cloned loop which includes the 
register promotion transformation is 
executed. Upon the occurrence of 
exceptions e.g. ArraylndexOutOf Bound, 
program control is transferred to 
dedicated exception handlers which 
have been modified to include 
compensation code: , a.sum=r_sum' at 408 
in accordance with the invention." 
It would have been obvious to a person 
of ordinary skill in the art at the time of 
the invention was made to supplement 
Brauch, Soltis and Subramanian's 
disclosure of the scheduling and data 
dependencies analysis by compensation 
code taught by Lueh, for the purpose of 
filling the gap between the original and 
the modified code. 



14. The method of Claim 13 wherein said 
correcting errors comprises adding a 
compensation basic block between said 
off trace basic block and said second 
basic block. 



For the feature of claim 13 see claim 13 
rejection. For rest of the features see 
claim 8 rejection. 



15. The method of Claim 14 further 
comprising inserting a copy of said 
second instruction after said renaming 



For the feature of claim 14 see claim 14 
rejection. For rest of the features see 
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second instruction after said renaming 
into said compensation basic block 

23. The system of Claim 16 wherein said 
correcting errors comprises adding 
compensation code. 

32. The computer program product of 
Claim 25 wherein said correcting errors 
comprises adding compensation code. 
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claim 8 rejection. 

For the feature of claim 16 see claim 16 
rejection. For rest of the features see 
claim 8 rejection. 

For the feature of claim 25 see claim 25 
rejection. For rest of the features see 
claim 8 rejection. 



Conclusion 

The following summarizes the status of the claims: 
35 USC § 112 (2 nd ) claim rejection: 5, 20, 29 
35 USC § 103 claim rejection: 1-32 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Chih-Ching Chow whose telephone number is 
571-272-3693. The examiner can normally be reached on 7:00am - 3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Tuan Dam can be reached on 571-272-3695. The fax phone 
number for the organization where this application or proceeding is assigned is 
703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Chih-Ching Chow 



Examiner 
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